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a flight environment 1n which the aircrait 1s located, thereby
cllectively implementing vision positioning on the aircrait
and more conveniently controlling the aircratft.
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AIRCRAFT CONTROL METHOD AND
APPARATUS AND AIRCRAFT

This application 1s a continuation-in-part of U.S. patent
application Ser. No. 16/243,529 filed on Jan. 9, 2019, which
1s a continuation-in-part of International Application No.
PCT/CN2018/082676 filed on Apr. 11, 2018, which claims
priority to Chinese Application No. CN201710357726.9
filed on Jul. 10, 2017, both of which are hereby incorporated
by reference 1n their entirety.

BACKGROUND

Technical Field

The present application relates to the field of aircraft
control technologies and 1n particular, to an aircrait control
method, apparatus and an aircratt.

Related Art

An aircraft 1s a controllable flight device that has driving
force, carries out a plurality of types of tasks and can be
repeatedly used. Flight of the aircraft 1s controlled by using
a wireless remote control device and a control apparatus of
the aircraft.

Currently, the aircraft obtains information indicating a
tlight environment in which the aircrait 1s located by using
a vision auxiliary apparatus (or referred to as a vision
system) during a flight, thereby assisting the aircraft to
implement flight operations such as precise hovering and
intelligent landing and obstacle avoidance. For example,
when automatically landing, the aircrait detects a ground
teature by using the vision auxiliary apparatus to implement
intelligent landing and obstacle avoidance of the aircraft.

However, in a low-light environment such as nighttime,
light 1s dim, luminance of detected image data 1s low, and
vision positioning cannot be effectively performed on the
aircraft by using the vision auxiliary apparatus. Therefore, a
flight environment in which the aircraft 1s located cannot be
clearly learned, causing much inconvenience to control over
the aircraft. For example, when the aircraft automatically
lands, because light 1s dim, the surrounding environment
cannot be accurately learned during landing. Consequently,
the aircrait 1s very likely to land at an uneven position,
causing damage to the aircrait due to a rollover.

SUMMARY

To resolve a technical problem that vision positioning
cannot be effectively performed on an aircraft when light 1s
low, the present invention provides an aircrait control
method, apparatus and an aircratt.

According to a first aspect, an embodiment of the present
invention provides an aircrait control method, including:

obtaining, by a luminance sensing apparatus of an aircratt,
ambient luminance data;

determining whether the ambient luminance data satisfies
a luminance value required for normal running of a vision
system of the aircrait; and

i not, adjusting a working status of a light emitting
apparatus on the aircrait so that the vision system of the
aircraft runs normally.

According to a second aspect, an embodiment of the
present invention provides an aircrait control apparatus,
including:
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2

an ambient luminance data obtaining module, configured
to obtain ambient luminance data by using a luminance

sensing apparatus ol an aircrafit;

a luminance determining module, configured to determine
whether the ambient luminance data satisfies a luminance
value required for normal runming of a vision system of the
aircralt; and

a working status adjustment module, configured to adjust,
when the ambient luminance data does not satisty the
luminance value required for normal running of the vision
system ol the aircraft, a working status of a light emitting,
apparatus on the aircraft for normal running of the vision
system of the aircratt.

According to a third aspect, an embodiment of the present
invention provides an aircrait, including:

at least one processor; and

a memory in communication connection with the at least
one processor, where

the memory stores an mstruction executable by the at least
one processor and the instruction 1s executed by the at least
one processor, so that the at least one processor 1s enabled
to perform the method according to the first aspect.

According to a fourth aspect, an embodiment of the
present invention provides a computer-readable storage
medium, configured to store a program, the program, when
being executed, enabling an aircraft to perform the method
according to the first aspect.

Further, according to a fifth aspect, an embodiment of the
invention provides an aircrait, including:

a main body;

an arm connected to the main body;

a propulsion assembly disposed on the arm, wherein the
propulsion assembly comprises a motor and a propeller;

a vision system disposed on the main body, wherein the
vision system comprises a camera and a processor;

a fhight control system disposed in the main body; and a
light emitting apparatus disposed on the main body or on the
arm;

where one of the flight control system and the processor
of the vision system 1s configured to perform the method
discussed above.

The technical solutions provided 1n the embodiments of
the present mvention may include the following beneficial
ellects:

During flight of the aircraft, the ambient luminance data
1s obtained by using the luminance sensing apparatus of the
aircraft, the ambient luminance data indicating ambient
luminance of a flight environment 1n which the aircrait i1s
located. When 1t 1s determined that the ambient luminance
data does not satisly the luminance value required for
normal running of the vision system of the aircraft, the
working status of the light emitting apparatus on the aircraft
1s adjusted and the ambient luminance of the flight environ-
ment 1n which the aircraft 1s located 1s further adjusted, so
that under the adjusted ambient luminance, the flight envi-
ronment 1n which the aircraft i1s located can be clearly
learned by using the vision system. In this way, vision
positioning 1s ellectively performed on the aircraft and the
aircraft 1s more conveniently controlled.

It should be understood that the foregoing general
descriptions and the following detailed descriptions are
merely examples and cannot limit the present mnvention.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated
herein and constitute a part of this specification, illustrate
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embodiments of the present invention and, together with the
specification, serve to explain the principles of the present
invention.

FIG. 1 1s a flowchart of an aircrait control method
according to an exemplary embodiment;

FIG. 2 1s a flowchart of another aircrait control method
according to an embodiment corresponding to FIG. 1;

FIG. 3 1s a flowchart of a specific implementation of step
5310 1n the aircraft control method according to an embodi-
ment corresponding to FIG. 2;

FIG. 4 1s a method flowchart of specific scenario appli-
cation of an aircrait control method according to an exem-
plary embodiment;

FIG. 5 15 a block diagram of an aircraft control apparatus
according to an exemplary embodiment;

FIG. 6 1s a block diagram of another aircrait control
apparatus according to an embodiment corresponding to
FIG. 5;

FIG. 7 1s a block diagram of a low-altitude thght deter-
mimng module 310 1n the aircrait control apparatus accord-
ing to an embodiment corresponding to FIG. 6; and

FIG. 8 1s a structural block diagram of a terminal accord-
ing to an exemplary embodiment.

FIG. 9 1s a schematic view of an unmanned aerial vehicle

to implement the method described 1n any of FIGS. 1-4.

FIG. 10 1s another schematic view of the unmanned aerial
vehicle shown in FIG. 9.

DETAILED DESCRIPTION

Exemplary embodiments are described in detail herein
and examples of the exemplary embodiments are shown 1n
the accompanying drawings. The implementations described
in the following exemplary embodiments do not represent
all implementations consistent with the present invention.
On the contrary, the implementations are merely examples
of apparatuses and methods that are described in detail 1n the
appended claims and that are consistent with some aspects
of the present invention.

It should be noted that the term “A and/or B” 1n this
application means at least one of A and B. That 1s, the term
“A and/or B” should be construed as “A”, or “B”, or “A and
B”.

The present invention provides a method to solve the
problem in the background when an aircraft 1s 1n a low-light
environment. In an embodiment, a luminance sensing appa-

ratus (for example, a camera) of the aircrait perceives
ambient luminance of an environment. When it 1s deter-
mined that the aircrait 1s 1 a low-light environment, a
working status of a light emitting apparatus (for example, a
LED lamp) mounted on the aircraft 1s adjusted so that a
vision system of the aircraft can run normally.

In an embodiment, based on any or a combination of the
following information, a processor of the aircraft can deter-
mine whether the aircraft 1s 1 a low-light environment.

a) an exposure amount detected by the camera; or

b) optical flow quality of an image captured by the
camera; or

¢) a frame rate of an image captured by the camera; or

d) luminance of an image captured by the camera; or

¢) ambient luminance detected by a light sensor.

If the aircraft 1s 1n a low-light environment, the vision
system mounted on the aircraft does not run normally, and
the ambient luminance sensed by the luminance sensing
apparatus does not satisly a luminance value required for

normal running of the vision system.
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It should be noted 1t can be determined that the aircraft 1s
in a low-light environment or the vision system mounted on
the aircraft does not run normally in another manner.

FIG. 1 1s a flowchart of an aircraft control method
according to an exemplary embodiment. In an embodiment,
the method indicated by FIG. 1 can be performed by a
processor of the aircratt. It will be discussed 1n embodiments
below as indicated by FIGS. 7-8. As shown i FIG. 1, the
method of controlling the aircraft may include the following,
steps.

In step S110, ambient luminance data 1s obtained by using,
a luminance sensing apparatus of an aircratit.

The aircraft 1s a controllable tlight device that has driving
force, carries out a plurality of types of tasks and can be
repeatedly used.

The aircrait 1s provided with the luminance sensing
apparatus that assists the aircraft to learn a current flight
environment, thereby implementing flight control over the
aircrait.

The luminance sensing apparatus 1s a device performing
luminance detection. The luminance sensing apparatus may
be a camera or another device such as a light sensor.

The ambient luminance data may indicate ambient lumi-
nance ol an environment 1n which the aircrait 1s located or
ambient luminance of an environment in which a vision
system on the aircrait 1s located.

When the aircrait 1s flying, ambient luminance detection
1s performed in the flight environment by using the lumi-
nance sensing apparatus disposed on the aircraft.

In an exemplary embodiment, during a flight, the aircraift
obtains 1mage data of the tlight environment by using the
camera (for example, a monocular camera, a binocular
camera or a gimbal camera) disposed on the aircraft and
turther performs analysis processing on the image data in the
camera to obtain luminance data, so as to perceive the
ambient luminance of the tlight environment 1n which the
aircraft 1s located. For example, a processor of the aircrait
receives an image from a camera, calculates a sum of a
luminance value of each pixel in the image, and calculates
a dimension by multiplying the length of the image by the
width of the image, and then divides the sum by the
dimension to get the luminance of the image. That 1s, the
luminance of the 1image 1s obtained according to formula (1)
below.

luminance=sum/(length*width) (1)

In an embodiment, for example, optical flow quality or an
exposure amount of an 1mage in the camera 1s obtained and
luminance of the image 1s further learned based on the
optical flow quality or the exposure amount, so as to
determine the ambient luminance of the flight environment
in which the aircraft i1s located. For example, when the
camera captures an 1mage, the camera can detect the expo-
sure amount of the image and therefore senses the ambient
luminance of the environment. The exposure amount can be
sent to a processor to determine whether the aircraft 1s 1n a
low-light environment.

In an embodiment, the luminance sensing apparatus may
be a vision system on the aircrait. The wvision system
includes a camera and a processor connected to the camera.
The camera of the vision system includes at least one of
monocular camera, binocular camera, and gimbal camera. In
an embodiment, the processor may determine optical tlow
quality and/or an exposure amount of an 1image based on the
image taken by the camera. In another embodiment, just as
stated above, the processor recerves the optical flow quality
and/or the exposure amount from the camera. The optical
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flow quality 1s used for representing resolution of a texture
in the 1image. That 1s, higher optical flow quality indicates
higher resolution of the texture in the image; and lower
optical flow quality indicates lower resolution of the texture
in the image. It may also be understood as that higher optical
flow quality of the image indicates a more precise distance
value obtained by the vision system through calculation by
using the image. I1 the optical flow quality of the image 1s
excessively low, the vision system cannot perform distance
calculation by using the image, that 1s, cannot run normally.

The exposure amount 1s used for representing an exposure
degree of the image. It may also be understood as that, 11 the
exposure amount 1s high, 1t indicates that external light 1s
suilicient. The aircraft 1s likely to be located 1n a high-light
environment such as a daytime outdoor environment. If the
exposure amount 1s low, 1t indicates that the aircraft 1s 1n a
low-light environment such as a nighttime outdoor environ-
ment. In an embodiment, the exposure amount 1includes at
least one of an exposure time and an exposure gain. In some
embodiments, one of the exposure time and the exposure
gain 1s used as a parameter to represent the ambient lumi-
nance data. In some other embodiments, both the exposure
time and the exposure gain are used as parameters to
represent the ambient luminance data.

The aircraft may obtain at least one of the optical flow
quality and the exposure amount from the vision system, and
determine, based on the ambient luminance parameter,
whether a luminance value required for normal running of
the vision system of the aircraft 1s satisfied.

In another embodiment, the luminance sensing apparatus
may be an apparatus such as a light sensor. The aircrait may
obtain light data or ambient luminance data collected by the
light sensor. The light data or the ambient luminance data 1s
used for indicating intensity of ambient light. For example,
a larger value of the light data or the ambient luminance data
indicates stronger light of the environment in which the
aircraft 1s located.

In step S120, 1t 1s determined whether the ambient lTumi-
nance data satisfies a luminance value required for normal
running of a vision system of the aircrait; and 11 yes, no
processing 1s performed; or 1f not (IN), step S130 1s per-
formed.

The vision system 1s a collection of hardware and soft-
ware used for image collection and analysis processing in
the aircraft.

When the vision system normally runs, it converts a
photographed target into an image signal, then transiorms
information about pixel distribution, luminance and a color
in the image signal into digitized signals and performs
various types of calculation on these digitized signals to
extract features of the target, so as to obtain information
about optical flow quality or an exposure amount.

However, when the ambient luminance data indicates that
the ambient luminance of the flight environment 1n which
the aircrait 1s located 1s excessively low, the 1image signal
obtained by the vision system has little relevance to the flight
environment. Consequently, the flight environment in which
the aircrait 1s located cannot be accurately learned. In other
words, when the aircraft 1s 1n a low-light environment, the
vision system of the aircraft cannot run normally and the
aircraft therefore cannot learn the tlight environment.

In an embodiment, when i1t 1s determined whether the
ambient luminance data satisfies the luminance value
required for normal running of the vision system of the
aircraft, lowest tlight luminance may be preset. When the
ambient luminance indicated by the ambient luminance data
1s lower than the lowest flight luminance, 1t 1s considered
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that the ambient luminance data does not satisty the lumi-
nance value required for normal running of the wvision
system of the aircrait. For example, a processor receives an
image from a camera, and determines luminance of the
image according to formula (1). If the luminance of the
image 1s lower than a lowest flight luminance, the processor
determines that the aircrait i1s 1n a low-light environment or
the ambient luminance data does not satisty the luminance
value required for normal running of the vision system of the
aircraft. Alternatively, when the vision system cannot accu-
rately 1dentily scenery information from collected image
information, 1t 1s determined that the ambient luminance
data does not satisly the luminance value required for
normal running of the vision system of the aircraft. Whether
the ambient luminance data satisfies the luminance value
required for normal running of the vision system of the
aircraft may alternatively be determined 1n another manner.

In an embodiment, for example, lowest flight luminance
1s preset to be used as the luminance value required for
normal running of the vision system of the aircraft. When the
ambient luminance of the tlight environment 1n which the
aircraft 1s located 1s lower than the lowest tlight luminance,
the aircrait 1s 1n a low-light environment, and the scenery
information of the flight environment in which the aircrait 1s
located cannot be accurately learned by using the vision
system of the aircraft. Consequently, vision positioning
cannot be effectively performed on the aircrait. Therefore,
by presetting the lowest flight luminance, when the ambient
luminance 1s lower than the lowest flight luminance, a
working status of a light emitting apparatus disposed on the
aircraft 1s adjusted.

In another embodiment, when the luminance sensing
apparatus 1s the vision system or a camera, the aircrait can
obtain the optical flow quality and the exposure amount
output by the vision system or the camera, and further
determine, based on the optical flow quality and the expo-
sure amount, whether the ambient luminance data satisfies
the luminance value required for normal runming of the
vision system of the aircratt.

Specifically, the aircraft may first determine whether a
value of the optical tlow quality 1s less than a preset optical
flow quality threshold.

The optical flow quality threshold may be determined
based on optical flow quality of an image that can be
processed by the vision system. If the value of the optical
flow quality 1s less than a value, the vision system cannot
process the image. For example, the vision system cannot
identify a target object in the 1mage or cannot calculate the
distance by using the image. That i1s, the vision system
cannot run normally. In this way, the value may be deter-
mined as the preset optical flow quality threshold. If the
value of the optical flow quality 1s less than the optical flow
quality threshold, 1t indicates that resolution of a texture of
an 1mage currently obtained by the vision system 1s low. And
the step S130 may be then performed. However, it may be
further determined whether the working status of the light
emitting apparatus on the aircraft needs to be adjusted.

Optionally, if the value of the optical flow quality 1s less
than the optical flow quality threshold, 1t may be further
determined whether a value of the exposure amount 1s less
than a preset exposure threshold. In an embodiment, the
exposure threshold 1s a value of an exposure time or a value
of an exposure gain. In another embodiment, the preset
exposure threshold includes a value of an exposure time and
a value of an exposure gain.

If the value of the exposure amount i1s less than the
exposure threshold, it indicates that the aircraft 1s 1n a
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low-light state currently and the ambient luminance data
does not satisty the luminance value required for normal
running of the vision system. That 1s, the working status of
the light emitting apparatus on the aircraft needs to be
adjusted and step S130 1s performed. However, 1t should be
noted that the step of comparing the value of the optical flow
quality with the optical flow quality threshold can be omiut-
ted.

If the value of the exposure amount i1s greater than or
equal to the exposure threshold, it indicates that the aircratt
1s not 1n the low-light state currently. That 1s, low optical
flow quality 1s not caused because the aircraft 1s 1 a
low-light environment. Therefore, the vision system needs
to be adjusted 1n another manner to improve the optical flow
quality obtained by the vision system.

It should be noted that 1n an embodiment, 1f the luminance
sensing apparatus 1s the vision system, the aircraft deter-
mines, by using the ambient luminance data fed back by the
vision system, whether the ambient luminance data satisfies
the luminance value required for normal running of the
vision system, that 1s, the luminance sensing apparatus. In
such a manner, ambient luminance of an environment in
which the vision system i1s located may be learned more
accurately.

In some embodiments, the luminance sensing apparatus
may detect frame rate of optical flow 1image. If the frame rate
of the optical flow 1mage 1s less than a preset frame rate
threshold, 1t 1s determined that the aircraft 1s 1n a low-light
environment and that the ambient luminance data fails to
satisty the luminance value required for normal runmng of
a vision system of the aircratit.

In an embodiment, the step S120 i1s performed by the
processor of the vision system. The processor of the vision
system 1ncludes, but not limited to microprocessor, an
application specific itegrated circuit, or a field program-
mable gate array. For example, the processor of the vision
system can be a vision processing chip manufactured by the
company Movidius. In another embodiment, the step S120
1s performed by a flight control system of the aircraft. The
flight control system can be implemented as one of an
application specific integrated circuit (ASIC) and a field
programmable gate array (FPGA). The flight control system
1s configured to control the flight of the aircratt.

In step S130, when the ambient luminance data does not
satisty the luminance value required for normal runmng of
the vision system of the aircraft, a working status of a light
emitting apparatus on the aircraft 1s adjusted so that the
vision system of the aircraft runs normally.

In an embodiment, the step of adjusting 1s performed by
the processor of the vision system. In another embodiment,
the step of adjusting 1s performed by the flight control
system ol the aircrait. The light emitting apparatus 1s a
device that 1s disposed on the aircraft and that can emit light.

The light emitting apparatus may be a signal indicator on
the aircraft or a lighting device such as a light emitting diode
(LED) lamp or an incandescent lamp disposed on the
aircraft.

In an embodiment, the light emitting apparatus 1s dis-
posed on an arm of the aircrait, where the arm 1s connected
to a main body of the aircrait. A plurality of electrical
components, including at least one of a flight control system,
the vision system, GPS module and battery, are disposed in
or on the main body. In another embodiment, the light
emitting apparatus 1s disposed on an upper member of the
main body. In some embodiments, the light emitting appa-
ratus 1s disposed on a bottom (lower member) of the main
body. Certainly, 1n an embodiment, the light emitting appa-
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ratus may be disposed near the vision system. The vision
system 1s connected to the main body and may be located at
bottom of the main body. In other embodiment, the vision
system may be located at a front side or a rear side of the
main body. A position at which the light emitting apparatus
1s disposed on the aircraft 1s not limited, provided that the
light emitting apparatus can adjust, on the aircrait, the
ambient luminance of the environment in which the vision
system 1s located.

When the ambient luminance data does not satisty the
luminance value required for normal running of the vision
system of the aircraft, the working status of the light
emitting apparatus on the aircraft needs to be adjusted and
the ambient luminance of the flight environment 1n which
the aircraft 1s located 1s further adjusted based on the
luminance value required for normal running of the vision
system of the aircraft, until the detected ambient luminance
data satisfies the luminance value required for normal run-
ning of the vision system of the aircratt.

Optionally, when the working status of the light emitting
apparatus on the aircrait 1s adjusted, a light emitting color of
the light emitting apparatus may be changed, for example,
from green to white, so as to increase the light emitting
luminance of the light emitting apparatus. Alternatively,
luminance of the light emitting apparatus may be directly
adjusted. Alternatively, the luminance of the light emitting
apparatus may be adjusted by controlling on or off of the
light emitting apparatus. For example, the light emitting
apparatus 1s enabled when the light emitting apparatus 1s
disabled, so as to adjust the luminance of the light emitting
apparatus. The working status of the light emitting apparatus
on the aircraft may be further adjusted 1n another manner.

The ambient luminance of the flight environment 1n which
the aircrait 1s located changes by adjusting the working
status of the light emitting apparatus. When the ambient
luminance of the tlight environment in which the aircrait 1s
located 1s suflicient, the flight environment 1n which the
aircraft 1s located can be clearly learned for convenience of
tlight control over the aircratt.

For example, when 1t 1s learned by using the camera of the
aircrait that the ambient luminance of the flight environment
in which the aircratt 1s located 1s low, luminance of a lighting
lamp disposed on the aircraft 1s increased, thereby 1ncreasing
the ambient luminance of the flight environment 1n which
the aircrait 1s located, so as to clearly learn the scenery
information of the flight environment in which the aircrait 1s
located; when 1t 1s learned by using the luminance sensing
apparatus of the aircrait that the ambient luminance of the
flight environment 1n which the aircratt 1s located 1s high, the
luminance of the lighting lamp disposed on the aircrait is
decreased, thereby decreasing the ambient luminance of the
flight environment 1n which the aircraft 1s located, so as to
reduce power consumption when it 1s ensured that the tlight
environment 1n which the aircratt 1s located can be clearly
learned.

In an implementation, when the luminance sensing appa-
ratus 1s the vision system including a camera, after it 1s
determined that the ambient luminance data does not satisty
the luminance value required for normal runming of the
vision system of the aircrait, the working status of the light
emitting apparatus on the aircrait can be adjusted based on
the optical flow quality and/or the exposure amount in the
ambient luminance data.

For example, the light emitting luminance of the light
emitting apparatus may be adjusted based on the optical tlow
quality. For example, a smaller value of the optical tlow
quality indicates a larger degree to which the light emitting
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luminance 1s adjusted. That 1s, the optical flow quality 1s
negatively correlated to the light emitting luminance.

Alternatively, the light emitting luminance of the light
emitting apparatus may be adjusted based on the exposure
amount. For example, a smaller value of the exposure
amount 1ndicates a larger degree to which the light emitting
luminance 1s adjusted. That 1s, the exposure amount is
negatively correlated to the light emitting luminance.

Alternatively, the light emitting luminance of the light
emitting apparatus may be adjusted with reference to both
the optical tlow quality and the exposure amount. The
optical flow quality and the exposure amount obtained by
the vision system may be improved by adjusting the light
emitting luminance, to make the vision system run normally.

Certainly, another working status of the light emitting
apparatus may be adjusted based on the foregoing param-
cters. For example, the light emitting color of the light
emitting apparatus 1s adjusted or on or off of the light
emitting apparatus 1s adjusted.

Optionally, a working status of a light emitting apparatus,
on the aircraft, related to the vision system may be further
adjusted.

That the light emitting apparatus 1s related to the vision
system may be that a position at which the light emitting
apparatus 1s disposed on the aircrait 1s related to a position
at which the vision system 1s disposed on the aircraft. That
1s, a light emitting apparatus that can affect the ambient
luminance of the vision system by adjusting the working
status 1s the light emitting apparatus related to the vision
system.

For example, a light emitting apparatus 1s disposed on an
arm o1 the aircraft and a vision system 1s located at a bottom
portion of the aircraft, that 1s, a downward vision system.
The light emitting apparatus related to the downward vision
system may be a light emitting apparatus disposed on each
arm of the aircraft. A light emitting apparatus related to a
vision system located at a front end of the aircraft, that 1s, a
torward vision system, may be a light emitting apparatus on
a front end arm of the aircrait. A light emitting apparatus
related to a vision system located at a rear end of the aircratt,
that 1s, a backward vision system, may be a light emitting
apparatus on a rear end arm of the aircratt.

Further, 11 there 1s a plurality of light emitting apparatuses
related to the vision system, working statuses of some or all
of the light emitting apparatuses may be adjusted to adjust
the ambient luminance of the environment in which the
vision system 1s located. In an embodiment, the at least two
light emitting apparatuses may be enabled simultaneously.

Optionally, after the working status of the light emitting
apparatus on the aircraft 1s adjusted, the aircraft may further
obtain new ambient luminance data and determine whether
the new ambient luminance data satisfies the luminance
value required for normal running of the vision system of the
aircraft. If not, the working status of the light emitting
apparatus may be further adjusted until the new ambient
luminance data satisfies the luminance value required for
normal running of the vision system of the aircratt.

Further, after the aircraft determines that the new ambient
luminance data satisfies the luminance value required for
normal running of the vision system, the aircraft may further
determine whether a value of the new ambient luminance
data 1s far greater than the luminance value required for
normal runmng of the wvision system. If yes, the light
emitting luminance of the light emitting apparatus may be
decreased to reduce power consumption of the aircrait when
an ambient luminance requirement of the vision system 1s
met.
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The ambient luminance of the flight environment in which
the aircraft 1s located 1s learned by using the luminance
sensing apparatus of the aircraft by using the method
described above. Further, when the ambient luminance data
does not satisly the luminance value required for normal
running ol the vision system of the aircraft, the working
status of the light emitting apparatus on the aircraft 1s
adjusted to change the light emitting luminance of the light
emitting apparatus, so as to change the ambient luminance
of the flight environment in which the aircraft 1s located. In
this way, the flight environment in which the aircrait 1s
located 1s accurately learned, vision positioning on the
aircrait 1s eflectively implemented and the aircrait 1s con-
trolled more conveniently.

FIG. 2 shows another aircraft control method according to
an embodiment corresponding to FIG. 1. As shown 1n FIG.
2, betore step S120, the aircraft control method may further
include the following steps.

In step S310, 1t 1s determined that an aircrait 1s 1 a
low-altitude tlight state.

The step S310 can be performed by a processor, such as
the processor ol the vision system or the flight control
system of the aircrafit.

It should be noted that the sequence to implement this step
S310 1s not limited 1n the mvention. The step S310 can be
performed before the step S110 or the step S120.

The low-altitude tlight state means that the aircraft tlies at
a low height.

There 1s a plurality of manners to determine that the
aircraft 1s 1n the low-altitude tlight state. For example, 1t 1s
determined based on a flight height of the aircraft that the
aircraft 1s 1 the low-altitude flight state. For another
example, a detection range of an ultrasonic wave 1s approxi-
mately 5 meters. When a reflected ultrasonic wave can be
received after the ultrasonic wave i1s transmitted to the
ground, 1t 1s determined that the aircrait is in the low-altitude
flight state. For another example, a detection range of an
infrared ray 1s approximately 10 meters. When a retlected
infrared ray can be receirved after the infrared ray 1s trans-
mitted to the ground, 1t 1s determined that the aircrait 1s 1n
the low-altitude flight state. Herein, a manner of determining,
that the aircraft 1s 1n the low-altitude fhight state 1s not
limited.

In the low-altitude flight state, because the flight height 1s
low, the aircraft 1s very likely to collide with a building on
the ground. Therefore, a flight environment 1n which the
aircraft 1s located 1s obtained by using a vision system, so
that the aircrait can avoid obstacles during a tlight.

However, at night, when the aircrait 1s 1n the low-altitude
flight state, luminance of an environment in which the
aircraft 1s located 1s low, and thus the flight environment 1n
which the aircraft 1s located cannot by accurately learned by
using the vision system, leading to much inconvenience to
control over the aircraft. Therefore, light emitting luminance
of a light emitting apparatus 1s changed by adjusting a
working status of the light emitting apparatus disposed on
the aircraft and ambient luminance of the flight environment
in which the aircraft 1s located 1s increased, so as to
accurately learn scenery information of the flight environ-
ment 1n which the aircraft 1s located, effectively implement
vision positioning on the aircraft and control the aircraft
more conveniently.

For example, at night, when the aircrait automatically
lands, the aircrait 1s in the low-altitude flight state. The
luminance of the environment in which the aircraift 1s located
1s perceived to be low by using a camera of the aircraft. In
this case, a lighting lamp disposed on an arm of the aircraft




US 10,399,699 Bl

11

1s enabled and luminance of the lighting lamp 1s gradually
increased to increase ambient luminance until the vision
system can accurately process, under the ambient lumi-
nance, 1mage information of the flight environment 1n which
the aircrait 1s located. In this way, the flight environment in
which the aircrait 1s located can be clearly learned and the
aircraft automatically lands at a safe position. Therefore,
intelligent landing and obstacle avoidance of the aircraft i1s
implemented, preventing the aircraft from landing at an
uneven disadvantageous position and rolling over when the
aircraft cannot accurately learn the flight environment 1n
which the aircraft 1s located, causing damage to the aircratt.

For another example, 1n a low-altitude flight at night, the
aircraft performs a hovering operation. The luminance of the
environment 1n which the aircraft 1s located 1s perceived to
be low by using the camera of the aircrait. In this case, the
lighting lamp disposed on the arm of the aircraft 1s enabled
and luminance of the lighting lamp 1s gradually increased to
increase the ambient luminance until the vision system can
accurately process, under the ambient luminance, the 1mage
information of the flight environment in which the aircrait is
located. In this way, the flight environment 1n which the
aircrait 1s located can be clearly learned and the aircraft
automatically hovers at a safe position. Therefore, precise
hovering of the aircraft 1s implemented, preventing the
aircraft from colliding with an obstacle such as a low-
altitude building when the aircraft cannot accurately learn
the flight environment 1n which the aircraft i1s located during,
hovering, causing collision damage to the aircraft.

When the aircrait 1s not in the low-altitude tlight state, no
processing may be performed, or the lighting lamp disposed
on the aircraft may be turned off and no processing is
performed on a signal indicator.

When 1t 1s determined that the aircraft 1s not in the
low-altitude thght state, the lighting lamp disposed on the
aircraft 1s disabled regardless of whether the ambient lumi-
nance of the flight environment in which the aircraft 1s
located 1s suflicient, so as to reduce power consumption of
the aircratt.

When the aircraft 1s 1n a lhugh-altitude flight state, even it
under the ambient luminance of the flight environment in
which the aircraft i1s located, the vision system cannot
accurately process the image information of the flight envi-
ronment 1n which the aircrait 1s located. The aircraft can be
casily controlled by using a barometer, a GPS or the like. A
possibility that an obstacle exists at a hugh altitude 1s low.
Therefore, no impact 1s caused to a tlight of the aircraft when
the lighting lamp disposed on the aircraft 1s disabled.

The method described above 1s used to determine whether
the aircraft 1s in the low-altitude ftlight state. When the
atrcraft 1s 1 the low-altitude tlight state, luminance adjust-
ment 1s performed, based on the ambient luminance, on the
light emitting apparatus disposed on the aircraft, so that the
ambient luminance meets a processing requirement of the
vision system. Therefore, the flight environment 1n which
the aircraft 1s located 1s accurately learned, vision position-
ing 1s eflectively implemented on the aircraft and the aircrait
1s controlled more conveniently. When the aircrait 1s not 1n
the low-altitude flight state, the lighting lamp disposed on
the aircraft 1s disabled to reduce power consumption.

In the foregoing case, the aircrait may perform luminance
adjustment for a downward vision system, or perform lumi-
nance adjustment based on a related scenario for another
vision system such as a forward vision system or a backward
vision system.
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FIG. 3 shows further detailed descriptions of step S310 1n
the embodiment corresponding to FIG. 2 according to an
exemplary embodiment. As shown 1n FIG. 3, step S310 may
include the following steps.

In step S311, a tlight height of the aircraft 1s obtained.

The flight height 1s an altitude height or a height from the
ground when the aircraft flies.

During a flight of the aircraft, the tlight height of the
aircraft 1s detected or measured by using a device such as an
ultrasonic wave, a barometer or an infrared detector.

In step S312, 1t 1s determined, by comparing the flight
height with a preset low-altitude height threshold, that the
aircraft 1s in the low-altitude flight state when the flight
height reaches the low-altitude height threshold.

The low-altitude height threshold 1s a preset height critical
value of a low-altitude state and a high-altitude state.

If the flight height 1s less than the low-altitude height
threshold, 1t indicates that the aircraft 1s 1n the low-altitude
flight state; and if the fhight height 1s greater than the
low-altitude height threshold, 1t indicates that the aircratt 1s
in a high-altitude tlight state.

For example, the preset low-altitude height threshold 1s 10
meters. At a moment 11, an obtained flight height H1 of the
aircraft 1s 10 meters, and then the aircraft 1s determined to
be 1n the low-altitude flight state. At a moment T2, an
obtained flight height H2 of the aircraft 1s 30 meters, and
then the aircrait 1s determined to be 1n the high-altitude tlight
state.

In the method described above, 1t 1s determined, based on
the flight height of the aircraft and the preset low-altitude
height threshold, that the aircraft 1s 1in the low-altitude tlight
state. In addition, the working status of the light emitting
apparatus disposed on the aircraft 1s adjusted based on
ambient luminance of the aircrait, to change the light
emitting luminance of the light emitting apparatus, thereby
adjusting the ambient luminance of the thght environment 1n
which the aircraft 1s located. In this way, under the ambient
luminance, the flight environment in which the aircraift is
located can be accurately learned, vision positioning 1is
cllectively implemented on the aircrait and convenience 1s
brought to control over the aircratt.

The foregoing method of controlling an aircraft 1s
described 1n detail below with reference to a specific appli-

cation scenario. The aircrait control method 1s operated 1n an
aircrait. Details are shown in FIG. 4.

Step S501:; Obtain ambient luminance data, that 1s, obtain
the ambient luminance data by using a luminance sensing
apparatus of the aircratt.

Step S502: Determine luminance, that 1s, determine
whether the ambient luminance data satisfies a luminance
value required for normal runming of a vision system of the
aircrait; and if yes (Y), perform no processing; or if not (N),
perform step S503: Obtain a flight height, that 1s, obtain a
flight height of the aircratt.

In an embodiment, the step S502 i1s performed by a
processor of the vision system, or a tlight control system,
and the step S503 is performed by a flight control system or
a processor of the vision system.

In an embodiment, the step 503 1s performed before the
step 5302.

After step S503 1s performed, step S504 1s subsequently
performed: Determine a low altitude, that 1s, determine
whether the aircrait 1s 1 a low-altitude flight state by
comparing the flight height with a preset low-altitude height

threshold.
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If the aircraft 1s i the low-altitude flight state (Y), step
S505 1s performed: Adjust a working status, that 1s, adjust a
working status of a light emitting apparatus on the aircrafit.

If the aircraft 1s not in the low-altitude flight state (N), step
S506 1s performed: Disable a lighting lamp of the aircratt.

Preferably, the steps S503 and S504 are performed by a
same unit of the aircraft, such as the flight control system or
the processer of the vision system. The step S505 and S506
are performed by the tlight control system of the aircrait or
the processor of the vision system of the aircratt.

The following 1s an apparatus embodiment of the present
invention, which can be used to execute the embodiments of
the foregoing aircrait control method. For details not dis-
closed 1n the apparatus embodiment of the present invention,
refer to the embodiments of the aircraft control method of
the present invention.

FIG. 5 1s a block diagram of a control apparatus of an
aircraft according to an exemplary embodiment. The appa-
ratus includes but 1s not limited to an ambient luminance
data obtaining module 110, a luminance determining module
120 and a working status adjustment module 130.

The ambient luminance data obtaining module 110 1s
configured to obtain ambient luminance data by using a
luminance sensing apparatus of an aircraft, the ambient
luminance data indicating ambient luminance of a flight
environment 1n which the aircraft 1s located.

The luminance determining module 120 1s configured to
determine whether the ambient luminance data satisfies a
luminance value required for normal running of a vision
system of the aircraft.

The working status adjustment module 130 1s configured
to adjust, when the ambient luminance data does not satisiy
the luminance value required for normal running of the
vision system of the aircrait, a working status of a light
emitting apparatus on the aircrait.

For details of implementation processes of a function and
an ellect of each module in the apparatus, refer to 1mple-
mentation processes of corresponding steps 1n the foregoing,
aircraft control method, which 1s not described herein again.

Optionally, as shown in FIG. 6, the aircrait control
apparatus according to an embodiment corresponding to
FIG. 5 further includes but 1s not limited to a low-altitude
flight determining module 310.

The low-altitude flight determining module 310 1s con-
figured to determine that the aircraft 1s 1n a low-altitude
flight state.

Optionally, as shown i FIG. 7, 1n an aircrait control
apparatus according to an exemplary embodiment corre-
sponding to FIG. 6, the low-altitude flight determining
module 310 includes but 1s not limited to a thght height
obtaining umt 311 and a height comparison unit 312.

The flight height obtaining unit 311 1s configured to obtain
a flight height of the aircraft.

The height comparison unit 312 1s configured to deter-
mine, by comparing the flight height with a preset low-
altitude height threshold, that the aircrait 1s in the low-
altitude flight state when the flight height reaches the low-
altitude height threshold.

Optionally, 1n the aircraft control apparatus according to
the embodiment corresponding to FIG. 6, the apparatus
turther includes but 1s not limited to a lighting lamp dis-
abling module.

The lighting lamp disabling module 1s configured to
disable a lighting lamp disposed on the aircrait when the
aircraft 1s not 1n the low-altitude tlight state.

Optionally, 1n the aircraft control apparatus according to
the embodiments corresponding to FIG. 5, FIG. 6 and FIG.
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7, the working status adjustment module 130 includes one or
more of a light emitting color changing unit 131, a Iumi-
nance adjustment unit 132 and a light emitting apparatus on
and ofl control unit 133.

The foregoing modules may be implemented by using
soltware, hardware or a combination thereof configured 1n
the aircrait. For example, 1n an embodiment, a processor in
the aircraft, for example, a processor 1 a flight control
system or a processor 1n a primary controller, implements
functions of the foregoing modules by mvoking a program
stored 1n a memory.

FIG. 8 1s a block diagram of a terminal 100 according to
an exemplary embodiment. The terminal 100 may be the
aircrait described in the foregoing embodiments and 1is
configured to perform all or some of the steps 1n any of the
methods shown 1n FIG. 1, FIG. 2, FIG. 3 and FIG. 4.

Referring to FIG. 8, the terminal 100 may include one or
more of the following components: a processing component
101, a memory 102, a power supply component 103, a
sensor component 107 and a communications component
108. Not all of the foregoing components are necessary. The
terminal 100 may add other components or delete some
components based on a function requirement of the terminal
100. This 1s not limited 1n this embodiment.

The processing component 101 usually controls an overall
operation of the terminal 100, for example, an operation
associated with tlight control, data communication, a camera
operation and a recording operation. The processing com-
ponent 101 may include one or more processors 109 to
execute an instruction to complete all or some steps of the
foregoing operation. In addition, the processing component
101 may 1nclude one or more modules, for convenience of
interaction between the processing component 101 and
another component.

The memory 102 1s configured to store various types of
data to support an operation of the terminal 100. An example
of the data includes an instruction that 1s of any application
program or method and that 1s used for being operated on the
terminal 100. The memory 102 may be implemented by
using a volatile or non-volatile storage device of any type or
a combination of volatile and non-volatile storage devices,
for example, a static random access memory (SRAM), an
clectrically erasable programmable read-only memory (EE-
PROM), an erasable programmable read-only memory
(EPROM), a programmable read-only memory (PROM), a
read-only memory (ROM), a magnetic memory, a flash
memory, a magnetic disk or an optical disc. The memory
102 further stores one or more modules. The one or more
modules are configured to be executed by the one or more
processors 109 to complete all or some steps in any of the
methods shown 1n FIG. 1, FIG. 2, FIG. 3 and FIG. 4.

The power supply component 103 supplies power to
various components of the terminal 100. The power supply
component 103 may include a power supply management
system, one or more power supplies and other components
associated with power generation, management and distri-
bution of the terminal 100.

The sensor component 107 includes one or more sensors,
configured to provide state evaluation of each aspect for the
terminal 100. For example, the sensor component 107 may
detect an on/ofl state of the terminal 100 and a relative
position of the component. The sensor component 107 may
further detect a position change of the terminal 100 or a
component of the terminal 100 and a luminance change of
the terminal 100. In some embodiments, the sensor compo-
nent 107 may further include a magnetic sensor, a pressure
sensor or a light sensor.
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The communications component 108 1s configured for
convenience of wired or wireless communication between
the terminal 100 and another device. The terminal 100 may
access a communications standard-based wireless network
such as Wireless Fidelity (Wik1), 2G, 3G, or a combination
thereol. In an exemplary embodiment, the communications
component 108 receives a broadcast signal or broadcast-
related information from an external broadcast management
system by using a broadcast channel. In an exemplary
embodiment, the communications component 108 further
includes a Near Field Communication (NFC) module for
facilitating short-range communication. For example, the
NFC module may be implemented based on a radio fre-
quency 1dentification (RFID) technology, an Infrared Data
Association (IrDA) technology, an ultra-wideband (UWB)
technology, a Bluetooth (BT) technology and another tech-
nology.

In an exemplary embodiment, the terminal 100 may be
implemented by one or more application-specific integrated
circuits (ASIC), digital signal processors (DSP), programs-
mable logic devices (PLD), field-programmable gate arrays
(FPGA), controllers, microcontrollers, microprocessors or
other electronic elements, to perform the foregoing method.

A specific manner of performing an operation by the
processor of the terminal in this embodiment 1s described in
detail in the embodiments related to the aircraft control
method, which 1s not described 1n detail herein again.

Optionally, the present invention further provides an
aircrait to perform all or some steps of any of the aircraft
control methods shown 1n FIG. 1, FIG. 2, FIG. 3 and FIG.
4. The aircrait includes:

at least one processor; and

a memory in communication connection with the at least
one processor, where

the memory stores an instruction executable by the at least
one processor and the instruction 1s executed by the at least
one processor, so that the at least one processor 1s enabled
to perform the aircrait control method according to any of
the foregoing exemplary embodiments.

It should be noted that as disclosed 1n the above methods,
the aircrait also includes a sensor configured to detect a
flight height of the aircrait and a luminance sensing appa-
ratus, such as a camera or a vision system. Please refer to the
disclosure 1n the above methods for details.

In an exemplary embodiment, a storage medium 1s further
provided. The storage medium 1s a computer-readable stor-
age medium. For example, the storage medium may be a
transitory or non-transitory computer-readable storage
medium including an nstruction.

The storage medium may be, for example, a memory 102
including an mstruction. The mstruction may be executed by
the processor 109 of the terminal 100 to complete the
foregoing aircraft control method.

FIGS. 9-10 disclose an aircraft to implement the above
method. The aircraft includes a main body 1, a battery 9
accommodated 1n the main body 1. The aircraft also includes
a plurality of arms 2, where each arm 2 1s connected to the
main body 1. A propulsion assembly 1s disposed on each arm
2, where the propulsion assembly 1includes a motor 3 and a
propeller 4. The motor 3 is installed on a distal end of the
arm 2, and the propeller 4 1s fixedly connected to the shaft
of the motor 3 so that the motor 3 drives the propeller 4 to
rotate 1 clockwise or counterclockwise direction.

The aircraft also includes a forward camera 3 installed at
the front of the main body 1. The camera 5 1s configured to
capture an 1mage of an area in front of the aircraft. In an
embodiment of the invention, the camera 5 1s a binocular
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camera which includes two cameras. In another embodi-
ment, the camera 5 1s a monocular camera.

The aircraft includes a gimbal camera 6, where the camera
6 1s connected to the bottom (lower member) of the main
body 1. The gimbal camera 6 1s configured to capture an
image ol an object 1n which a user 1s interested. Alterna-
tively, the gimbal camera 6 i1s remotely controlled by a
remote controller.

In an embodiment, the aircraft includes a landing gear 7.
The landing gear can be connected to a lower portion of the
main body 1 or a lower portion of the arm 2. For example,
as shown in FIG. 9, the gear 7 1s connected to the lower
portion of the distal end of the arm 2 and installed under the
motor 3. The aircraft includes at least two gears 7. In some
embodiments, some or all of the gears 7 are foldable.

An indicator 8 1s 1nstalled on the aircraft. In an embodi-
ment, the indicator 8 1s installed on a distal end of the arm
2, as shown 1n FIG. 9. In another embodiment, the indicator
can be mstalled on the gear 7 or on the main body 1. The
indicator can be a LED lamp.

A downward camera 10 1s disposed at bottom of the main
body 1. The camera 10 1s configured to capture an 1image of
an area under of the aircraft. In an embodiment, the camera
10 1s a binocular camera which includes two cameras. In
another embodiment, the camera 10 1s a monocular camera.

Furthermore, the aircrait includes a light emitting appa-
ratus 11. In an embodiment, the light emitting apparatus 11
1s disposed at a lower portion or an upper portion of the main
body 1. For example, as shown 1n FIG. 10, the light emitting
apparatus 11 1s disposed on the lower portion of the main
body 1. In another embodiment, the light emitting apparatus
11 1s disposed on the front side or rear side of the main body
1. In some other embodiments, the light emitting apparatus
11 1s disposed on the arm 2. The number of the light emitting
apparatus 1s not limited in the invention. The aircrait can
includes one or more light emitting apparatus. For example,
as shown 1n FIG. 10, the aircraft includes two light emitting
apparatuses 11. In an embodiment, the light emitting appa-
ratus 11 includes at least one of a signal indicator, a LED
lamp, and an incandescent lamp.

In an embodiment, a vision system 1s provided on the
aircrait. The vision system includes a processor and at least
one camera, wherein the processor 1s disposed within the
main body 1 and the camera of the vision system i1s disposed
on the main body 1 or on the arm 2. For example, the aircrait
includes a forward vision system, a backward vision system,
and a downward vision system. The forward vision system
includes a process and the camera 3. The backward vision
system 1ncludes a processor and a camera which 1s 1nstalled
at the rear end of the main body 1. The downward vision
system 1ncludes a processor and the camera 10. Optionally,
the aircraft includes a vision system comprising a processor
and the gimbal camera 6. The processor of the vision system
1s configured to perform the step S110 of the method
discussed above.

Furthermore, the aircrait includes a tlight control system
(not shown 1n the Figures). The flight control system 1s
disposed within the main body 1. The flight control system
1s configured to control the tlight of the aircraft. The flight
control system can be implemented as an ASIC or a FPGA.

In an embodiment, the flight control system 1s configured
to perform the steps S310, S120 and S130 of the method as
discussed above. In another embodiment, the steps S310,
S120 and S130 of the above method are performed by the
processor of the vision system. In some other embodiments,
some of the steps S310, S120 and S130 are performed by the
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flight control system and the remaining step(s) 1s (are)
performed by the processor of the vision system.

It should be understood that the present invention 1s not
limited to the precise structures described above and shown
in the accompanying drawings and various modifications
and changes can be made by a person skilled in the art
without departing from the scope of the present invention.
The scope of the present invention 1s limited only by the
appended claims.

What 1s claimed 1s:

1. An aircraft, comprising;

a camera;

a sensor configured to detect a tlight height of the aircraft;

a light emitting apparatus; and

a processor configured to:

obtain ambient luminance data by using the camera,

wherein the ambient luminance data indicates ambient
luminance of an environment;

determine whether the flight height 1s less than a preset

low-altitude height threshold;
determine whether the aircraft 1s 1 a low-light environ-
ment based on the ambient luminance data; and

adjust a working status of the light emitting apparatus
based on a determination that the flight height 1s less
than the preset low-altitude height threshold and that
the aircraft 1s 1n the low-light environment.

2. The aircraft according to claim 1, wherein the processor
1s configured to:

obtain an 1image captured by the camera; and

obtain the ambient luminance data by analyzing the

image.

3. The aircrait according to claim 1, wherein the processor
1s configured to:

determine whether the ambient luminance indicated by

the ambient luminance data i1s lower than a preset
lowest flight luminance; and

based on a determination that the ambient luminance

indicated by the ambient luminance data 1s lower than
the preset lowest flight luminance, determine the air-
craft 1s 1n the low-light environment.

4. The aircrait according to claim 1, wherein the camera
1s configured to detect the ambient luminance of the envi-
ronment.

5. The aircrait according to claim 1, wherein the camera
1s configured to detect an exposure amount.

6. The aircrait according to claim 5, wherein the processor
1s configured to:

determine whether a value of the exposure amount 1s less

than a preset exposure threshold; and

based on a determination that the value of the exposure

amount 1s less than the preset exposure threshold,
determine that the aircrait 1s in the low-light environ-
ment.

7. The aircrait according to claim 1, wherein the camera
comprises at least one of a monocular camera, a binocular
camera, and a gimbal camera.

8. The aircrait according to claim 1, wherein the camera
1s located at a bottom portion of the aircraft.

9. The aircraft according to claim 1, wherein the sensor
comprises at least one of a barometer, an ultrasonic sensor,
and an infrared sensor.

10. The aircraft according to claim 1, wherein the preset
low-altitude height threshold 1s 5 meters or approximately 5
mefters; or

wherein the preset low-altitude height threshold 1s 10

meters or approximately 10 meters.
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11. The aircrait according to claim 1, wherein the aircraft
comprises a plurality of the light emitting apparatuses;

wherein the processor 1s configured to adjust a working

status of some or all of the light emitting apparatuses.

12. The aircrait according to claim 1, wherein the pro-
cessor 15 specifically configured to:

control on or off of the light emitting apparatus; or

adjust luminance of the light emitting apparatus; or

change a light color of the light emitting apparatus.
13. The aircrait according to claim 1, wherein the pro-
cessor 1s configured to:
determine whether a second tlight height of the aircraft 1s
greater than the preset low-altitude height threshold;

disable the light emitting apparatus based on a determi-
nation that the second flight height 1s greater than the
preset low-altitude height threshold.

14. The aircraft according to claim 1, wherein the light
emitting apparatus comprises at least one of a signal 1ndi-
cator, a lighting emitting diode (LED) lamp, and an incan-
descent lamp.

15. The aircraft according to claim 1, wherein the light
emitting apparatus 1s disposed on an arm of the aircraft, or
on a bottom of a main body of the aircraft, or near a vision
system of the aircrafit.

16. A method of controlling an aircrait, comprising:

obtaining ambient luminance data, wherein the ambient

luminance data indicates ambient luminance of an
environment;

obtaining a flight height of the aircraft;

determining whether the flight height is less than a preset

low-altitude height threshold;
determining whether the aircraft 1s 1 a low-light envi-
ronment based on the ambient luminance data; and

based on a determination that the thght height 1s less than
the preset low-altitude height threshold and that the
atrcraft 1s 1n the low-light environment, adjusting a
working status of a light emitting apparatus on the
atrcraft.

17. The method according to claim 16, wherein the
obtaining the ambient luminance data comprising:

obtaining an image captured by a camera; and

obtaining the ambient luminance data by analyzing the
1mage.

18. The method according to claim 16, wherein the
determining whether the aircraft i1s 1in the low-light environ-
ment based on the ambient luminance data comprises:

determining whether the ambient luminance indicated by

the ambient luminance data 1s lower than a preset
lowest flight luminance; and

based on a determination that the ambient luminance

indicated by the ambient luminance data 1s lower than
the preset lowest flight luminance, determining the
atrcraft 1s 1in the low-light environment.

19. The method according to claim 16, further compris-
ng:

detecting, by a camera, the ambient luminance of the

environment.

20. The method according to claim 19, wherein the
camera comprises at least one of a monocular camera, a
binocular camera, and a gimbal camera.

21. The method according to claim 16, wherein the
ambient luminance data comprises an exposure amount.

22. The method according to claim 21, wherein the
determining whether the aircrait i1s 1in the low-light environ-
ment based on the ambient luminance data comprises:

determining whether a value of the exposure amount 1s

less than a preset exposure threshold; and
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based on a determination that the value of the exposure
amount 1s less than the preset exposure threshold,
determining that the aircraft is 1n the low-light envi-
ronment.

23. The method according to claim 16, further compris-

ng:

detecting, by a sensor, the flight height of the aircratt,

wherein the sensor comprises at least one of a barom-

eter, an ultrasonic sensor, and an infrared sensor.

24. The method according to claim 16, wherein the preset
low-altitude height threshold 1s 5 meters or approximately 5
mefters; or

wherein the preset low-altitude height threshold 1s 10

meters or approximately 10 meters.

25. The method according to claim 16, wherein the
aircraft comprises a plurality of the light emitting appara-
tuses;

wherein the adjusting the working status of the light

emitting apparatus on the aircralt comprises:
adjusting a working status of some or all of the light
emitting apparatuses.

26. The method according to claim 16, wherein the
adjusting the working status of the light emitting apparatus
on the aircrait comprises:

controlling on or off of the light emitting apparatus; or

adjusting luminance of the light emitting apparatus; or

changing a light color of the light emitting apparatus.
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27. The method according to claim 16, further compris-
ng:

obtaining a second thght height of the aircraft;

determiming whether the second flight height of the air-

craft 1s greater than the preset low-altitude height
threshold; and

disabling the light emitting apparatus based on a deter-

mination that the second flight height 1s greater than the
preset low-altitude height threshold.

28. The method according to claim 16, wherein the light
emitting apparatus comprises at least one of a signal 1ndi-
cator, a lighting emitting diode (LED) lamp, and an incan-
descent lamp.

29. The method according to claim 16, wherein the light
emitting apparatus 1s disposed on an arm of the aircraft, or
on a bottom of a main body of the aircraft, or near a vision
system of the aircraft.

30. The method according to claim 16, wherein the
adjusting the working status of the light emitting apparatus
on the aircraft comprises:

adjusting the working status of the light emitting appa-

ratus that 1s related to a vision system, wherein the
vision system comprises a camera;

wherein the vision system 1s at least one of a downward

vision system, a forward vision system and a backward
vision system.
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